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^ light naphtha; a fuel oil composition which contains a deep desulfurized light naphtha and can be used for both of a hybrid engine 
^ and a fuel cell; and an automobile driving system using the composition. The above fuel oil and fuel oil composition can produce 
© hydrogen with good efficiency, does not affect adversely on a reformation catalyst or an electrode of a fuel cell, is reduced in the 

O deterioration of a reformation catalyst or the like, and thus can be used as a fuel oil for a fuel cell suitable for a transportation vehicle 
such as an automobile. The fuel oil composition can be used also as a fuel oil for a hybrid engine. 

mm*] 



WO 01/44412 Al 1BMIIIB111MI111111I1MI1IMIBB1 



(57) H«: 

H*7*££fc**4Smffl«*4»K Mtf 7* 
iifij&ti&tf :ti^ffli^: g i&m 0>f8I& •> x x a $ n r t> * o 



WO 01/44412 



PCT/JP00/08946 



m m m 

ft if <z>£Mt7K8£fr£ft -6tt2lfflo«R*4Sft!iffl«*4*b. «*4«Jfr *K 
Srofi^m^^ffl^^StfcrojK^ttfiS^*^^ 4:1" U 

o 



1 



WO 01/44412 



PCT/JPOO/08946 



tlX ^<S>„ 

> t-tjg o & o)it®mx&z> z tfrb, m%\z&mx # *fc*4# 

o 



2 



WO 01/44412 PCT/JPOO/08946 



?ztft< &nmMm<D%<ttf'pft^, smmmmmizmLtzmw 

<S> Z t (3& &„ 

£ M#4 £ "t" £ > W ^ 'J * K x > v > Ufc g il©li y 

\zmifo®ffl-efto ztiz&io^ i&^mn~e%)m& < mmtz z t *< 



3 



WO 01/44412 



PCT/JPOO/08946 



( l ) -f v 7 7 -f > £ / WN*7 7 >f >£>it^#2ttJtT- 1 & 

(4) ±ih (2) (DmnM^mmn^w^m^, ^oikrs^wl 

( 6 ) ^ >f 7 'J >y K i > > * L g Ifr $ K *J ^ T „ ±12 ( 5 

z.0)flB«tg®7-7-«J- (&~r\ DLNtin) C 4 ~C 7 © 

y ;u -v ;u 7 7 w > . r/^7 7rA 7 f > ^ $ ti £ 
t>0>"efc»K #3fc B J3fc*^TH. ±12 D L N't a W£ H & >f 7/< =7 
7 > £ J ;i/-?/u/< 7 7 -f vwJt^tlSftJtt? I M±X'&& z t „ 



4 



WO 01/44412 



PCT/JPOO/08946 



* >f VA'77 -r > U -y D L N l±. ±SBD L N tm&it&m&t 
% Z £iz& Dl#* z t * 0 fi&fbfcJI^&i: Lt(±§lSi: 

ft©BB«SH ^ 7 ^KftL Tig d £ # T # . 3 0) «fc 7 ft ^ 

&<tMIIS5^7^£MmmfflMto£: UflBt4ii*«t-l 
. Xti6«+7-9-*WpLti±£^ft^(-cfc OSttlbL, 4 7A'77 
>f ;K)t/«7 7 >f ><z>Jtm*. l^J|4<Z)6®^7-9-(3*f LTif 
*$-tf/i&U:ffim?-<5 £ £ *<Tt. -c7)J:o ft g1£<b!K«l§ 7 

^(7)J:-9ftDLNti. -€-<7)lgS||^WM*^4 t < 1 Hp p m 
^T> ItJff* L < HO. 1 Hp pmjXT©*©?*^. ^H^W 

#iMbtt»0>3&<bftir0HB#4i;* ztw&Zo 



5 



WO 01/44412 



PCI7JP00/08946 



in, *fc. $S»I, *fitftMi:JtLTl»lt»tftlII 
5, 

#£i93<D«i|4*iftfflM#ift<i, *<&&&EE#0. 0 9 8 MP 
ai^T-e*^^<h^*?^L^„ li§\/±#0. 0 9 8 MP a^i^.^i 

> t^^Ete 0 ~0. 0 9 8 MPa©llWl:*^:t^Il:0iL 

D L Nri>£;Kit££j£-f 5tf D L N fc^ECJE UTJKfS 

(iCo-Mo/7;Kt*>5lMiN i - M o / T ;U ^ ^- tK it 

fliMftt&i ZnO/i £©«{b7K*"RiI3!l*E^ 5 M P a 

CDflE^T. *SJ£ 200-400 t <0&#-e*T 9 o 

lift KftlBtt&^a^ SttJ*lT0> J: o ft 



6 



WO 01/44412 



PCT/JP00/08946 



4 1\ - -y y ;U ( N i ) „ ( Z 

r ) iS^li /l/f -O/* (Ru) , QvH (Rh) , 6 £ (Pt 

!«EJ£4»cDj^ig1fta}£«iJf-^m#*^ :©Ru omjf Ml- 
t±. 0 . 0 5-20 £ L < . ^ «i(3ti 

„ 0 . 0 5 - l 5 S*°/o. &IZ0. I ~ 2 L^. 
#0.0 5 MS%*8ti?fcU *£»afcflRJ50>?&tt* < ttttfc<KT'f 
£ jf^#& 0#* b< ft < . 2 Oli%^g^T &?Stt©MftJi 

A i; jfij# L/ifelD^f tf R u £ v ;U 3 - ^ A ti |I) B# (3 }B 

ZrOr CHIU, ffl#S?£T? 0 . 5~20 L < . 

0. 5 - l 5ll%A«if*L^. - (DSrofeff #JIC7)i§ 
£ b lz 3 h £ tcit^ 7* v ^ A h & ftt-t £>jSi£ fci&j&D b 
fc 6 CD#$?i§ft & cd £: LT#lf ^n^o ^ C n ^' ;b hrot^ili 
% n/^b h /OUt 1 - ^ AOlt^ JtT% 0 . 0 1-30 tWt L < , 
£ h lz (± „ 0 . I ~3 Oii^fH^o 7 7^ •> •) i»© aWili, ~? 
7* v 7 (M g O ) g^m-e 0 . 5-20 SM L < . $ h \z 

(i 0 . 5 - I 5 m*%#$?>l-e&&o 



7 



WO 01/44412 



PCT/JPOO/08946 



7(3iSJ#LfcM*£#fc£o dOi?;un-Tli. l#Oyi^-7 ( 
ZrOi ) T-ta^L, 77^->7©J:i £ 
{t-^^^7T'fcI^. $^jty;^-7tLT(i, -7 r * v 7 . 
^7 MJ7, -fe 'J T * -a & <D tfttf M T* £ 0 

:t^t-^ 0 7;u ^ 1 Lxitftizmm&tm.w&i&miz&nz 

a - 7 )l I i-tfftt L ^ 0 

j^ft (c ) £ tf>j±s/c (=e>uJt) jlftl. 5 ~ 5 . £ L < 

2 ~ 4 . ^t3$?t L < l± 2 ~ 3 ©®HT'7K^m^S SrfTO »^W?J 

s/c (^^Jt) & s £ vn^WM-?frm%&mz'<in t 

#{£T-f<i>o S/C #1. 5 £T@* fc7K*<B££M#teTL 

3 0 t ^T^^oTTK^m^M^tf o Ltv 

c n «: n > h a - ->H" * 'i5H ^ *> * . A □ SB£ *< 6 3 0 t 

M*T-M^*-S> ^tiEfSWiH-^^^^tii Ljf iiE#E!iK&&ii£• 
# 6 tz tb T? & * o 



8 



WO 01/44412 



PCT/JPOO/08946 



fcfc. tt*BJiiiJD*fi«l±. ftfcf&JIBlifc^ ff * L < ti 6 5 0 
~8 0 Ott^fOo a® A* 6 5 0t*»-*? 

TKHoMiiKii ^Tli, RfCE^tiSI±~ 3MPa. $ £ tefcttt 
JE~ l MP a ~£ $> & Z. t tMtf $. Ll\ D L N ©fltMfco v>r 

li, LHSVt\ ISO. I ~ l G 0 h "\ iff £ L < t±0. 2 ~ 5 0 

8&ftlfc,*b£fct±. L < ti^f-^A^ -y y ;u 

mp a. Rf5?ajt4 o o~ i , i o o t . mm /m m& o . 2-0 

. 8, LHSVO. I-IOO h -'T-ftbns. 4 fc. TKaim^iP 
-T^^^fi. iiS. S/CJ±0. 4~4T^t^o 

C OA<7K^4«t-.*»**S^-rfc«>. dftfc^Jfcfci: 0 C O , £ 
L T C 0 £ B£ < Z. t tftft £ L ^„ 

d-fc^TigB/l Lfc J: -9 C 4 ~C 7 co y ;uv/U/-?v 7 * > . >f 7 
/^7TA t7f>l*bi«*n, JiS. li^rfEIS^l 
T*7^ ht7tiLT^§L, t7tJJJigglT^iSt4i\ fc£ 



9 



WO 01/44412 



PCT/JPOO/08946 



- l o o t gjs -e * o > c 4 ~ c 7 (DM7^77rA v /< 

«Jt#WM'*«\ JiftO. 5I1pp ml^T. m * L < HO. I Hp p 
m&T. ICffiUliO.O 5 Sftp p mi^T. L < HO. 

0 2 S* p p m J*IT £ ft * «t 7 £ *&H L fc 6 © . * l* * 7 * © 

fatm® ©$«*&& * o ^ii^MTt«tfct7t^^-) 0 

„ RKttttU »a»<fcttfc©£fl:ft£<BHB* < £i;»* K ft^. 
± 12 ft #>Ut£. Co • Mo/7;l/;t, N 

aftl. 0-2. 5MPa©£7JT. 2 5 0 - 3 5 0 °C > $ 
^PbI^JS (LHSV) 3 - 1 0 h r "\ zK^/HCM 5 0-1 50 
m Vki ©3M*t?. Jiltti* 3** - «t 9f#* - 

o *mwo)%imw%imni-7 ±ie i inft^Ligsie)© 
m&sk «t oif ^nycj^^@fi^-7-9-(3ie^Tie!f#^©) i ffi^$'ffl 

iRffflfcliSKffl^* 3 t #T-£ Ltli, 0J;Uf. iSttJ^ 85 

l o 



WO 01/44412 



PCT/JPOO/08946 



J£7Kfat!& If <D<t£ty)i&, * Pb, S n , Fe. Ni, Co 

. Mn. Cr. Cu. ZnlOil, *<DM<t®, Z n ^ CD *g £ 

> U^&it%»$> z> v^ii c: ti f> . r ;u 5 •> y * -r ;u ^ 

•f. ^^-T. ?^->7, ItftiEffi. S±> 3i^± 

*'J±S&1S. Ce. La, Yts.Z<D%±m&mt£}?Z&%fLtzt> 
OZmif & Z. t#T-# Pt. P d . Rh. RuW»ft# 

£ d-e. ±IBP b, Sn. Fe, Ni, Co. Cul»#i*^ 
l>tiPt. P d . Rh, Rul©*iitLT(i, ffcl^lL 

*fc. ±IS«»SIKeSt-ffl^'5 - t<nx~£ Z&Mt Ltli, Pb. 
Sn, Fe. Ni, Co, Mn, Cr. Cu, Zn l^li 

fit >) /T )ViJ V ±m&m, Ce. La. YftifO#±3B 

& jr £ ^ira L 4> © *> # £ l < ft ffl 1- * z. £ # -e # * . :n^roi 

7-9- (#J;Ltf, liitWi^O. 5lippmtaA«fe©)'l:> ± 
tB«*©tt«{z «fc fro $!JgMtlSI^7^£|#6 

jHmz. /w 7 y >y fx > v >£t/*Kf4S*ftiz£ffl-r * z. t #-e § 



i i 



WO 01/44412 



PCT/JP00/08946 



If RfSifiJK 2 50-4 0 0 t > EE# 2 - 1 OMPa • G. 

* ;uj± 2 - i o > mm^mmm. (lhsv) l-sh-^^^fr 

*< ffl ^ «2» tl <S> o 

•y y/^lt, fttmffl±M.lz&'J % . iiS 3 0 11 

%i^±. »* L < (± 5 0-7 Oll°/o©lfflt*m^nfct©^ffl 

testa, a±> ii±stfsi±^u^fif^t^T*^o £ft£ 

tl © 4 1 1\ ft K -> y * - r ;u ^ -f W&M T? £ & o 

fctft&b. 1 5 0 - 4 0 0 teflE0>*aJK£fc^T\ y;um«»* 

1 2 



WO 01/44412 



PCT/JP00/08946 



SE~ 1 MPa • GfiBE. fo&mmm (LHSV) :0. 02-1 

t t> 1 0 HC^tt < 0 ll%t^t^ 3 L 

Wl"e@WtJ5UtittWt^ * fcj&UKfE I; t fibrosa «h 
L © * ffl & 3 t w -e t -6 o 

„ ^(Di o tzm^m&tzmM £ Ltli, 7/U+b-h (ALK) . 
y ;l/ ? — v + U - 7 =f- JV x. — x )l ( M T B E ) . -i 7 *c > ? > . 
JMfi5?^7^ (*fe^©»JSIKR(iH^7-9-*|*<) SttfblK 
«6@^-7-9-. K«SS^-7-9-^*^if*-tj&<-e^So 

fi# l Sflp P m&T. HfcO. 51IppmKT, #(3 0. I lip 
p rnJXT^ #{3li0. 0 5 S*p p mKTt-fti d £ t L^ 0 



l 3 



WO 01/44412 



PCT/JPOO/08946 



P a^Tt*>§ CI t&fit L^ 0 M%J±WO. 0 9 8 MP a £®;t<S> 
t±. l^^m/±Ci 0-0. 0 9 8MParo«BBWt3*-5di:*<l!^»* 

I fcis^TlftiE Ltztts 0 *«^tzis^r (i. ± 

I 4 



WO 01/44412 



PCT/JPOO/08946 



Rtt*i ^ft < e»3fcKSfc«*4»l*#A'r* £ i: 

*368JJt±. ±iS#**4nfe I Xtf 11**8*4 LTffli>^^*4m?fe* t 
fcWT?**. ±IB'm*4*^^l#^nfc7K^a^#X(±. £ 
|0H 2 *»SS«*4««l(-»au:«fflt-* £ ftfc. 

»H: «&S«B*4«ffi (U >i£M0**4H?t!u KOHSMli 
a©«8*4«mffl«*4*ni-*J^rsiiW L/s *> tj -e**. 



I 5 



WO 01/44412 



PCT/JPOO/08946 



T*«ff* L^. lllppm^jS^U, «R*4*«lffl <*> 

iOffiLi^S^ailliO. 5Iippm 

ifc#Jtf)^W*l;U 1 0 - 1 0 0 0 lip pmOKBtf^L^. - 

©*# i o s*p p mfrmx'itmftft&Mzmu Ltz^^^^iz 
mmznti.^&<£ntf$> t ), — i o o oiip pmsrji*.* £ 

-5 t . 3 tf)?ff##MJtf> £ L^ttili 5 0 — 5 0 0 MM p 

p mCDii|3iT*£><i>o 

I 6 



WO 01/44412 



PCT/JP00/08946 



„ KmrnikM. ®m\. #*B&jt3k vsmm. mmm. m&m. m 

T ffl ^ £ > A^yij >y K x > v > (3 £ * £ b T i± . 

jgDR#7 U >x>v U >x> v > £: 

i± > s/ u > r - w £ ifl«»» $ n * i > v > © 3 t -e * * . 

it z. ft y> <D m iz J: o T ft A, h m%. £ ft & © (i ft i> . 

9 1 £ UlB«<Dtt*;fttf D L N A 1 2 0 3 ±IZ 
P t £0. 5 Sft°/ofif# tfcftt^^ST. J±#l. 96MPa,?;gl 
60t, ^^PbI^E (LHS V) 1.0 h-'tf)&ftT> 7K*£*AL 

1 7 



WO 01/44412 PCT/JPOO/08946 

o 

m i a 



II g 


m*Hb hu D L N 


m&itik D L N 


( Jtilppra) 


0. 30 


0. 27 




00. L 




( w t % ) 






C 4 


0. 4 


0. 2 


U 5 


9R R 


i *\ n 


c . 


23. 8 


8. 6 


C 7 1 


0. 5 


0. 4 




38. 7 


69.6 


( w t % ) 






4 


n n 

u. u 




C 5 


14.9 


30. 5 


| c „ 


21.8 


36. 9 


U 7 




? ft 




0.72 


3. 10 


;^ 7 7 y > fcfc^ 






t7r># 


6. 6 


7. 2 


(w t %) 








1. 6 


1.0 


( w t %) 






( w t % ) 


0 


0 


(MPa) 


0.077 


0.087 



1 8 



WO 01/44412 



PCT/JPOO/08946 



( 1 © @ ) 

Wfa fli: Co-Mo (|yg) /ZnO (tg) 

£ft : SE> fflS 3 3 0 t , LHS'V-1. 3 h " 
( 2 Wl S ) 

&g 84$ : a - T 5 ^Ifl^d/K 2 0 SM% £;!)[]*.> ^-*r- 
• JElSS^bSS 5 mm. S£ 5 mmCPJMIftt LA: 
0 2 0 0 t X 3 \%ffi&®'<k. 1 2 8 0 °C T* 2 6 L7^;t 
m#^^/ic y;b3-nt+->efl:i (ZrO (OH) c 

1 ) K>tK?§?K ( Z r O z mW-X 2 . 5 g ) (3. 3 JSffc/l/T - 9 U ( 
R u C 1 3 / n H 2 0 ) (Ru38 Ii°/otl) 0 . 6 6 g , WM 
(Co ( N O 3 ) • 3 6 H 2 0) 2 . 47 gSt/tilv^ 

* v 9 (Mg (NO, ) • 26H 2 0) 6. 3 6 g fem^ 

* t xmwi>tzo mmn&Ait i occt'^fc. z <Dm$.z± 

IS 7/^f}8#5 0 gi:ti (*'7 7Y 'J Lfct, 12 

0 tf5 tifffl&M 5 0 0 t T- 2 B^UMb. IE (3 1 6 ~ 3 2 
y r>atligiILf;, ^roft!ll^(±> jg#«*£-??R u £ 0 . 5 
S &%, Z r £ -T&gT* 5 11%. C o £ 1 . 0 11% 

: 7K^m/^^it 1 . 5 . l%®tii<D L H S V = 2 . 5h"\ 
&J±. MIADiSf 5 0 Ot. M^PtiiP^Jg 7 0 Ot 

1 % T* & o 0 

n«j 2 ~ sjkxf&mm i > 2 

a~ c^i/ jufe^iiM -7-7-9- 

I 9 



WO 01/44412 



PCT/JPOO/08946 



D (Zti^Z&foLX I'D L N J t^o) ?:iSL, Z.tlb*ft^ 

x n -4 > yvsMtft^-tz. tits. *nmmizts^T guti 

ftti J I S -K 2 5 4 1 fcE©$ttfc££l3i£L*T«!j£L/;: 0 

c i ) mmmmmm- 7-* a (e&ft^wso. siippm) 

:Co - Mo/Tl^t 
JRJS^ate^ft :E*1.5MPa,Sl! 3 0 0 t, LHSV6. 3 
hr"\ tRI /^*4*it 9 0 m 3 / k 1 

: fflBf£& 2 3 „ %m&lJ0. 1 0 M P a . JgHfiS 7 3 t 
, 'J 7 7 7 ^ ' XitO. 2 6 

( 2 ) i^ljji^It7tB (KiaWlO. 1 S*P P m) 
:Co-Mo/T;u^-^ 
fcfcmmm0kft : S.tJ\. 5MPa,SII 3 2 0 t, LH S V6. 3 
h r-'> *m /mftfoit 9 Om'/kl 

: aiaa 2 3 . mmizDo. 1 0 m p a . 7 3 1 

„ U 7 v y ? XitO. 2 6 

( 3 ) ^fffii5SgSt7tC (StffiO. 0 0 8 iippm) 

±£jkik«k-*-7*b wwtAmt uni /ii± (Nit 

5 0 11%) Zfrmistz 2 0 c c EfESi"e#E. jg£ 1 4 0 t 
. L H S VO. 2 h r ' '©^ft-CMmi* L/c„ 
(4) M$§®7"7^D (^H#Wfl4. 8 fi*p p m) 
: Co - Mo/TiKt 

:O1.5MPa>SS 2 7 0 t, LHSV6.3 
h r "\ 7K^ /mnmit 9 0 m 3 / k I 

£S&# : ffl®» 2 3 , mm&jJO. 1 0 M P a . 7 3 t 



WO 01/44412 



PCT/JPOO/08946 



„ |J77^ Xj±0. 2 6 

: IS fife W 1 ©**»jSH»1-*J^« 2 SB oSfcKtcfflCNfctt 

£ft : Jt2. 5 . ^f4*OL H SV=5h", fE> 

ltt»JIAP?SJK 5 0 Ot. MSUiibajajS 7 5 Ot 

7 * - 5 > 7*) 1 0 0 %£T@ o fcteRg-eiFffli L fc. IS 

^£31 2 ^tc^-r o 



2 ^ 



88 


H«S^2 


H&W 3 




H»«5 




itmi 


DLN 


gam 

A 


gam 

B 


gam 
c 


gam 
c 


mm 
m d 


mm 

m d 


(§1%) 


DLN 100 


DLN 100 


DLN 100 


DLN 70 
DHN 30 


DLN 100 


DLN 10 j 
ALK 90 


lift a £M 
(IIppr) 
DL 


0.5 
0.5 


0.1 
0.1 


0.008 
: 0.008 


0.008 
0.08 


4.8 
4.8 


4.8 
2.4 


(hr) 


200 


960 


10000 JSt 
± 


3300 


20 


36 



* d h n : wwinn-t- 7 

*ALK : T/U+b-b 

%mm 6 ~ 8 Rzfit&m 3 

U ) 

2 1 



WO 01/44412 



PCT/JPOO/08946 



fSt=&>Ht 2 . 5 > LHSV3h"'> M £ft Jl A □ iS K 5 0 0 t . tb P 

famtW 3 Ii:/f>t. 
<i£tf:?> 

feft* (%) =1 00XB/A 

CO + COj + ch< -e&6 0 3 

J; T g ill L fcffiT* & £ 0 ft . #flr i± # X 7 n ^ 7 7 >f - 

yilfcin/X/l/Cf^^'y MflSfit'^^CRC (Coordinati 
ng Reseach Council) V s# — h No. 665 IS ^ T tf o o 
gS^^ 3 ^(l^1"o 



WO 01/44412 



PCT/JPOO/08946 



f|5 3 





3g tfe /Sjl a 
3< /he i/'j o 


<JE 17'j i 






mm & 




as 


DLN-1 


DLN-2 


DLN-2 

mm) 


DLN-3 

V JJ7L H/IL / 


^ -4=r m. 

(volX) 


1 u u 


1 u u 


1 0 0 


I 0 0 


(wtppm) 






1 0 0 






iiflL It 
(wtppm) 


0 . 5 


0 . 1 


0 . 1 


4 . 8 


« m 

IFF Iffi 




(hr) 


1000< 


1000< 


1000< 


2 0 0 




A 


o 


© 


X ! 



* 1 ;uj£ff8U /Xi^lfflS^I*^ 2%^T£®, 4% 



Z 3 



WO 01/44412 



PCT/JPOO/08946 



1 . -fV/<77-f >tM7Jl//<7 7-f > CD Jt $ A< £ ft it T* 1 & ± 

2 . MHH 7 -9- (3 tt -5 v 7 7 > £ / ;u -v 7 7 -r > 
©Jt¥#S«JtT?l. 5 i^±T*fe^m^c7)«ffl 1 £«©i»*4«iftffl«8 

3 . IME^O. 0 9 8 MP a KT^* £ fii^w^ffl 1 IBicO'BM 

7 . ^JKKS6H + 7 **<0. 5 ilp p mMTolfcnZ-afit %m 

2 4 



WO 01/44412 



PCT/JPOO/08946 



9 . SIJS flft 5^ li M -t- 7 ^#0. 0 5 Sftp p m^TWijiift£ a WlT & 

i 2 . mmmtitmni- y z 'pti <a5o §i%twt, *oo. 
nippmKT«einwt4i*oii6 Bmnti&nmmm 

i 4 . mxomm 6 ~ i 2 w^i*n^(iis®^^i4mmffl^i4^^ 
commute* 



WO 01/44412 



PCT/JPOO/08946 



i 5. ft*ro®B6~i 2 <D^?ftfrizfzwL<D®mntemmm&z 



1 6 . 8SgM6® 7 -fr * # * . fr^M-f^'Jy Kx>y>Stf 
m*4m?te(3*ffl Lit £&&»i£Lj£4g). 

1 7 . BSH^SS*<. 1 Sftp p m&TT'&£if 5}<c7)®ffl 1 6 IB® 

1 8 . ttftfl>»fia<> 0 . 5 S*p p m^Tfi^S^^il 1 
19. 2 ?»i£#ft3'J£#fcfji;£©&B 1 6 ia®©^*4^ffl^ 

2 0 . 10~ 1 0 0 0 Iippmt^5l 

ffl i 9 Bm<DMft$im®.® 0 

2 3. >W 7* «J «y Fi > v > «-««L^ @|&$ti*> ^T, fS*W® 

2 6 



WO 01/44412 



PCT/JP00/08946 



24. mm**- 9 -r^7^. fl«<s« whites 

cd /c ffl-f£ fit* £>®H 2 3 IB«w@i!jmcDiES3->XT Ac 

2 5 . rt*R*W*<. fili^V U >i> v >-e<fe*S&#©8B 2 3 SB 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/08946 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 C10L1/04, H01M8/06 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C10L1/04, C10G35/00, C01B3/24, H01M8/06 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2001 

Kokai Jitsuyo Shinan Koho 1971-2001 Jitsuyo Shinan Toroku Koho 1996-2001 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 6-80972, A (Sekiyu Sangyo Kasseika Center), 
22 March, 1994 (22.03.94), 

Claim 1; Par. Nos. [0002], [0006] [table 2] 
Par. Nos. [0019], [0049] (Family: none) 

JP, 63-40702, A (NIPPON OIL COMPANY, LTD.), 

22 February, 1988 (22.02.88), 

page 2, lower right column, lines 16 to 20; page 4, upper 
left column, lines 2 to 5 

page 2, upper left column, lines 10 to 13; page 3, upper 
left column, lines 11 to 17 
Claims (Family: none) 

JP, 63-150380, A (Idemitsu Kosan Co., Ltd.), 

23 June, 1988 (23.06.88), 
Claim 4 (Family: none) 

JP, 9-208971, A (Idemitsu Kosan Co., Ltd.), 
12 August, 1997 (12.08.97), 
Claim 3 (Family: none) 

JP, 11-311136, A (Hitachi, Ltd.), 



6-12 
1-5, 13-25 



1-2,4-5 
3,14-15,17 

1-2 

19-20 

16,23-25 



$\ Further documents are listed in the continuation of Box C. Q See patent family s 



* Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international f 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"0" document referring to an oral disclosure, use, exhibition or other 



"P" document published prior to the international filing date but later 
than the priority date claimed 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

M X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

M Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

M &" document member of the same patent family 



Date of the actual completion of the international search 
08 March, 2001 (08.03.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 
21 March, 2001 (21.03.01) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPOO/08946 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


09 November, 1999 (09.11.99), 

Claims 1, 4; Par. No. [0015] (Family: none) 

JP, 9-79063, A (Toyota Motor Corporation), 
25 March, 1997 (25.03.97), 
Par. Nos. [0010J to [0012]; Fig. 10 
Par. No. [0022] (Family: none) 


23-24 
25 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/08946 



Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
I | Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. □ Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box U Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Inventions of claims 1 to 5 relate to a fuel oil for a fuel cell which comprises, 
as a main component, a desulfurized light naphtha having a ratio of iso-paraf f ins to 
normal paraffins of 1 or more by weight, and inventions of claims 6 to 12 relate to 
a fuel oil for a fuel cell, characterized as containing a deep desulfurized light naphtha 
and are not dependent on any of claims 1 to 5. 

The above two groups of inventions have differently defined "desulfurized light 
naphthas* as constituent features, respectively, as pointed out in the above, and the 
former group comprises the naphtha defined in claim 1 as a main component, whereas 
the latter does not necessarily contain the naphta defined in claim 6 as a main component . 
Therefore, the two groups of inventions have only one common matter of "a fuel oil 
for a fuel cell" f which is not a special technical feature in accordance with PCT Rule 
13.2. 

1 . ^ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. [ ] No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
[X] No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1992) 



HKfflHS^- PCT/JPOO/08946 



a. %mo>mi-z$&n$m m&&ft#m d po ) 

Int.Cl' C10L1/0 4, H01M8/06 



m&&ft<?1t&>mnn (M&ftffftm UPC) ) 

Int-Cl 1 C10L1/04, C10G35/00, 00183/24, H01M8/06 



B *B3Sfli 1 922-1 9 96^ 

B#B&Hl£ffiSr3S4t« 1 9 7 1 - 2 0 0 1 ¥ 

B*B2»£ffl£r5l?&« 1994-200l¥ 

B#BHffl«r$6£»&« 1996-200l¥ 



jp, 6-80972, a m®mA*mmmgmt±>"?-) 

22. 3£. 1 9 94 (22. 03. 94) 
iMl, Si[0002] , [0006], im2] 
Si [00 19] , [0049] 

JP, 6 3-40 702, A ( 0 «tt«S«#tt) 
2 2. in. 1 9 8 8 (2 2. 0 2. 8 8) 
S&2H£T1»S&1 6-2 0?t, B41C£±ffllS&2~5fT 
Jg2H£±ffli$&l 0-1 3fi\ !&3JCii±«Bl 1-1 7tT 



6-12 

1-5, 13-25 



1-2,4-5 
3, 14-15, 17 



0 Cfl^tfct>:ttfct'9il*3*vcvt5. 



TEj BKffiHBgioffiBSfctt^fF-e*)*^, SKSfflEB 
rpj BHUIUKBffi-C. A»o«Jttt©£«©Sfi8i*5ffiB 



TTj BRH«H3m*5fcB»fc^;Sftfc£tt-e*o-C 

«tt Site* liii^ttis *v •> i: 6 1> © 
f&j B-'*rV h7r S y-3t®C 



HB53ISE£^7LfcB 

0 8. 0 3. 0 1 


BISnHEMrOXatB 

21.03.01 


BRB5lE»B<0*»aW*)Tit 

B*BHMWr (ISA/JP) 
S5S»^ 1 0 0-8 9 1 5 


migfl^ 03-3581-1101 


4V 


8 9 10 


3 4 8 3 



iAPCT/I SA/2 1 0 (IB 2^-5?) (1 9 9 8^7^) 



PCT/J POO/08 94 6 



mm-rz 



J P, 63-15038 0, A 
2 3. 6£. 1 9 8 8 (2 3. 0 6. 



8 8) 



JP, 9-208971, A 
1 2. 8J3. 1 9 9 7 (1 2 
fg#«3 (7rU-4U 



(W3t»m»S:^tt) 
0 8. 9 7) 



JP, 11-311136, A (fl^C^ttBStSf^f) 
9. llfl. 1 9 9 9 (0 9. 1 1. 9 9) 
it#*l, »*JJU. [0 0 1 5] 

JP, 9-7906 3, A (h3*g»#H5fc£tt) 
2 5. 3£. 1 9 9 7 (2 5. 0 3. 9 7) 
Si [0010] ~ [0012] , [010] 
££[00 2 2] (:7r$y-fcU) 



1-2 



19-20 



16, 23-25 



23-24 
25 



«SPCT/ISA/2 10 m2s<->s<r>Wt%) (1 9 9 8¥7^) 



SKffiKS^ PCT/J POO/08 94 6 



ifcSg8*H3Jg (PCT1 7*(2)(a)) ©»£fcJ:»K rcOHKHSaStt&roSfcU: J; 9Sf*ro«5H(0-gBICoV>-C^ 



3. □ S*<0<6ffl 14, S6«iS*roffiST?fco-CPCT«BiJ6.4(a)co»23:&V»33t<OjtSlc 



Until %%<pt|i-ftasfttoLT^5fct<Piaji (ii^-v?g)3osg) 



Sclera J: 5 OSR5W»»c -Et±0«M*iii>5 1 r 0>SKS3l£«BittaSX>fc. 

lt*o$Sffl 1~ 5 tt, ^y/<7 7^yi; Aryw<9 7 -f :/£>ifc3*>5 J fi*ifc-C l 



4. □ mmAv&Wfimmtt&n&MfflftKmtfUiti^izto-?, zo&ms&wsti* is*w«5ffl<osinK:s« 



0 ii«B«^«^»«i:*fcUJHA!»»6ftai*ftT*4a»ofc. 



«5£PCT/I SA/2 1 0 (» 1 ^-*«;o|B| (1) ) (1 9 9 8¥7fl) 



